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PROPOSAL FOR THE IMPLEMENTATION OF PHYSICIAN 
ASSISTANTS IN UGANDA 
JOSEPH MILOS 
ABSTRACT 
 Non-communicable diseases are on the rise throughout Uganda and the 
management of four chronic disease states -- hypertension, diabetes, breast 
cancer, and prostate cancer -- have shown to be inadequate. This gap in chronic 
disease care leaves room for an educational intervention in the training of medical 
professionals and the implementation of a novel workforce. Similar to the model 
seen in the United States, this research aims to create a cohort of physician 
assistant students at the Makerere University College of Health Sciences in 
Kampala, Uganda. Physician assistants in the United States provide medical care 
in many ways, including primary care where chronic diseases can be managed. 
The cohort of physician assistant students in this study will be trained alongside 
their medical student counterparts, however, their curriculum will focus on the 
management of chronic disease. This will be accomplished through shortening 
and restructuring the didactic and clinical medical school curriculum such that a 
greater focus is on the management of chronic conditions. Physician assistant and 
medical students in this study will be assessed for both knowledge and clinical 
skills gained over the course of their training regarding the management of the 
four chronic disease states noted above. Knowledge of chronic disease states will 
be tested with the administration of pre- and post- examinations at the orientation 
	
	 vi 
of their medical training and after their completion, respectively. Further, all 
students will be assessed for their views and will self-evaluate their skills 
regarding interprofessional collaboration at the orientation of their medical 
training and after their completion. This study aims to demonstrate how a novel 
workforce of trained clinicians, known as physician assistants, can display 
competency in the management of chronic conditions as means to aid a growing 
healthcare concern throughout Uganda. A secondary outcome being examined in 
this study is how training these future clinicians together with medical students 
will improve their views on interprofessional collaboration as means to provide 
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Healthcare advances and achievements in developing African nations have 
led to increases in life expectancies and great reductions in the child mortality 
rates. With greater availability of medications through foreign aid initiatives and 
organizations, such as PEPFAR, a diagnosis with HIV in Sub-Saharan Africa 
(SSA) is no longer a definitive reducer of lifelong mortality [1]. Many individuals 
with HIV are now living significantly longer than 50 years of age [1]. However, 
with prolonged therapy and longer life expectancies come associations between 
ART and increased prevalence of chronic disease states such as diabetes, 
metabolic syndrome, and heart disease [2]. Further, one of the most significant 
direct effects of globalization occurring in SSA is a shift from rural living to 
congregating into urban centers [2]. Such movement is linked with decreased 
physical activity and heightened intake of high calorie diets due to greater 
availability of processed foods [2]. Urbanization has further led to the increased 
use of alcohol and tobacco in rural and urban areas alike, contributing to the 
promotion of disease [3,4]. These shifts towards a westernized lifestyle create a 
unique double burden of disease for developing nations such that there remains a 
need for acute disease treatment and recognition, yet there is also a need for the 
treatment and diagnosis of chronic medical conditions [2]. 
 The physician to patient ratio is estimated to be less than one physician per 
ten thousand patients in Uganda, a stark contrast with the United Kingdom with 
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an average of 3 physicians per 1000 patients according to data from the World 
Bank [2]. According to the WHO, a ratio of 3 physicians to 1000 patients is 
recommended [5]. Therefore, there is a growing need for trained clinicians in 
Uganda due to physician shortages and a rapidly growing population. A survey of 
heath care systems in SSA from 2007 found that 25 out of 47 countries observed 
relied heavily on non-physician clinicians (NPCs) as critical members of their 
healthcare workforce [6]. Trained at varied levels, employment of these NPCs was 
initially in response to the growing HIV epidemic and concurrent physician 
shortage [6]. Yet, as management of the HIV epidemic improved, priorities shifted 
and NPCs adapted to a variety of different roles that allowed for decentralized 
care from urban centers to rural communities [6]. As such, responsibility for the 
management of chronic diseases often falls to NPCs, including clinical officers, 
who may not receive adequate training nor meet competencies for providing such 
treatments [6]. Fortunately, these NPCs are able to be educated in less time and at 
less cost than physicians [6].  
Within the United States, physician assistants are mid-level providers that 
aim to offset the burden of decreased physicians from both a financial and 
medically efficient standpoint, much like the NPCs of Sub-Saharan Africa [7]. 
Their training mirrors that of their physician counterparts. Each has a core 
medical curriculum emphasizing an all-encompassing generalist approach studied 
over an average of 25 months after the attainment of a bachelor’s degree [7]. Of 
note, it has been shown that physicians working with physician assistants are able 
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to provider better services through working fewer hours and delegation of tasks [7]. 
This relationship has also allowed physician assistants to work heavily in 
outpatient clinics, aiding underserved communities within the United States [7].  
 
Statement of the Problem 
A study researching the surge in NCDs in Uganda found that the majority 
of high-level health facilities failed to meet the minimum standards for the 
intervention of NCDs [8]. Further, this study suggested that both local data and 
estimates from the IHME 2010 Global Burden of Disease report were correct in 
their assessments that NCDs and associated risk factors present as leading causes 
of disability adjusted life years in Uganda [8].  This highlights a worsening gap 
between provider and patient care and the necessity for proper training of medical 
professionals in chronic disease management, an under-acknowledged group of 
medical conditions.  
  Current medical infrastructure in Uganda is inadequately equipped to 
handle the rising burden of non-communicable diseases [8]. A gap in adequately 
trained personnel necessitates an opportunity for a novel approach to the long-
term control of such medical conditions.  This research aims to streamline a 
medical training program as means to increase the number of medical 
professionals competent in chronic disease management in Uganda. The proposed 
intervention would provide a more focused medical training on the management 
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of non-communicable diseases and allow quicker entrance of clinicians into the 
workforce in comparison to physician training in Uganda. 
Hypothesis 
A physician assistant curriculum with a greater focus on non-
communicable disease will lead to greater improvement in PA student’s 
knowledge and skills to recognize and treat chronic diseases such as diabetes, 
hypertension, breast cancer, and prostate cancer in comparison to medical 
students at the end of their respective educations. This difference will be assessed 
through pre- and post- knowledge assessments and OSCEs. Further, both groups 
of students will display greater interest and skill levels in interprofessional 
collaboration (IPC) by the completion of their medical training. 
Objectives  
Developing nations are seeing a rise in NCDs that produces a double 
burden of chronic conditions and communicable diseases. Current management of 
chronic diseases in Uganda will prove to be inefficient with a current lack of 
adoption of the chronic disease model in the training of healthcare professionals. 
This study proposes the implementation of a novel mid-level provider curriculum 
with training at a level between that of a nurse and physicians education in 
Uganda. The novel provider proposed in this study will be a highly functioning 
NPC that can be trained in less time than a medical school education.  
Historically, NPCs have been implemented in Uganda as disease burdens have 
risen [6]. The formation of a unique medical provider with training in recognition 
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and treatment of chronic medical conditions would both increase the number of 
clinicians available overall and would particularly increase the number of 
clinicians trained in the management of chronic conditions. The objective of this 
study is to establish this profession of highly trained NPCs in chronic disease 
management and measure the knowledge they’ve gained in this field of study at 
the completion of their training program. 
Aims 
  Create a student cohort, and eventual workforce, of physician assistants trained 
in chronic medical disease management at the Makerere College of Health 
Science  
  Assess the efficacy of a restructured, shortened curriculum with more exposure 
to chronic disease states through didactic and clinical courses will increase the 
competency of the physician assistant students to care for this patient population 
in comparison to their medical student counterparts through differences detected 
by written examinations and OSCEs 
  Assess the impact of educating medical and physician assistant students 
together on their interest in and self-assessment of their own abilities to work 





REVIEW OF THE LITERATURE 
Overview 
 
 Sub-Saharan Africa is experiencing dual burdens of disease as a result of 
the continued infectious disease burden while non-communicable diseases 
(NCDs) are on the rise [9].  The World Health organization has identified 
managing chronic diseases in Sub-Saharan Africa as a major priority in order to 
decrease preventable deaths and to limit the negative economic impact NCDs are 
projected to have on these nations’ economies [10]. It has been estimated that 47 
trillion dollars will be expended by 2030 in Sub-Saharan Africa if, through 
inaction, the status quo remains regarding the NCD epidemic [10]. Failure to 
address the NCD epidemic could have permanent impacts on countries such as 
Uganda because their efforts made to improve infectious disease control could be 
reversed [10]. Comorbidities and risk factors shared between communicable and 
non-communicable disease may lead to a rise in both if unchecked, increasing the 
overall costs to the healthcare system [10]. Identifying risk factors for NCDs and 
intervening to prevent the development of chronic disease remains the first step in 
the management of this crisis [10]. 
 
In evaluating the scope of the non-communicable disease rise, it is 
important to acknowledge that the Ugandan population is living longer. Between 
1991 and 2014, Uganda experienced an increase in the life expectancy from 45.7 
years to 62.2 years in males and 50.5 years to 64.2 years in females [11]. Further, 
between 1990 and 2015, the under-five years of age mortality rate fell from 187 to 
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55 deaths per 1,000 live births [11]. This decrease in mortality has been attributed 
to the improved management of HIV and AIDS through better access to 
antiretroviral therapies (ART) via organizations such as PEPFAR, the President’s 
Emergency Plan for AIDS Relief.  A study of 12 African countries found a strong 
association between adequate PEPFAR funding and HIV transmission [12]. They 
noted that for every 1% increase in PEPFAR funding per gross domestic product 
a country obtained, there was a reduction in the HIV infection rate of 0.355% [12].  
Examining the impact of funding HIV diagnosis and treatment in Uganda, 
Asiki et al. studied life expectancy trends in the rural Kalungu district of Uganda 
from 1991 to 2012, which included a cohort of 27,925 individuals [13]. Between 
1991 and 1993, the average life expectancy was 39.3 years and 38.6 years for 
women and men, respectively [13]. Over the course of a twenty-year period, the 
average gains in the adult life expectancy amounted to 17 years in women and 13 
years in men [13]. This Ugandan sub-population experienced great reductions in 
mortality, particularly in those with an HIV-positive serostatus beginning in 2004. 
The predominant cause of the decreased mortality was attributed to the advent of 
readily available ART therapy and improvements in opportunistic communicable 
disease screening and management [13]. Regardless of the exact etiology, the life 
expectancy of individuals living with HIV has been substantially lengthened since 
the peak of the HIV epidemic [13]. 
A substantial portion of the HIV population in Uganda is now living past 
the age of 50. Despite gains in HIV management, surviving past the acute phase 
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of HIV is associated with medical issues later in life, such as development of non-
communicable disease [14]. ART heightens the risk of non-communicable disease 
via three processes identified by Negin et al. including: 1) many drugs in the ART 
regimen have as a side effect an increased risk of NCD development, 2) 
individuals taking ART are more commonly living to ages in which NCD burdens 
increase naturally due to aging and lifestyle habits and 3) the HIV virus and its 
mode of infection has inherent properties that contribute to NCD development [14].  
ART therapy has been associated with the development of metabolic syndrome 
and HIV infection has been associated with the development of diabetes and 
cardiovascular disease [9]. Therefore, all aspects of living longer with HIV, 
including the treatments that patients receive, contribute to the rise of non-
communicable diseases. 
Beyond the implications associated with living with chronic HIV 
infection, numerous environmental risk factors contribute to the development of 
chronic disease in Ugandans. Similarly with other low and middle-income 
countries (LMICs), the growing burden of NCDs for all Ugandans is part of an 
epidemiologic shift in demographics toward urban lifestyles and adoption of 
“western lifestyle” nutritional habits [15]. Another factor that increases the NCD 
burden is the 3 percent annual growth in the Ugandan population, which is among 
the highest rates on Earth [15]. To illustrate this effectively, the population surged 
from 800,000 in 1980 to 6.4 million in 2013 attributable to birth rates and 
decreased child mortality [15]. In addition to a growing population, much of 
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Uganda is becoming less rural and participating in associated western lifestyle 
habits that have been widely implicated as leading causes of the rise in chronic 
metabolic and cardiovascular diseases [16]. 
Riha et al. examined how shifts towards a more urbanized community 
were linked to modifiable risk factors that contributed to the development of 
cardiometabolic disease [16]. This group noted strong evidence of associations 
between these modifiable risk factors and the development of conditions, such as 
diabetes and hypertension [16]. This study took place in the Kalungu district 
located in southwestern Uganda, an area representative of rural Ugandan 
communities [16]. Levels of “urbanicity” were determined using an existing multi-
component urbanicity scale that has been used in lower and middle-income 
countries [16]. This scale included several components including size of the 
population, environmental infrastructure, and access to health and educational 
facilities among many others [16]. Of the 25 villages assessed, there was great 
variation in the levels of urbanicity with heightened urbanicity leading to an 
increased prevalence of modifiable risk factors [16]. Both men and women in more 
urban environments were shown to have lower levels of vegetable and fruit intake 
with associated high sugar, salt, and fat intake [15,16]. Both groups were also found 
to have higher body mass indexes linked with decreased physical activity [16]. 
Therefore, western habits are not only being adopted in urban communities, but 
also rural communities that display varied levels of urbanicity.  
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Furthermore, men living in urban settings were found to have a 
significantly higher risk of alcohol consumption [17]. The finding of heightened 
drinking was supported by a 2009 study by Kullgren et al., which surveyed 768 
patients in a primary health care setting in Kampala, Uganda [17]. Patients were 
screened for “problem drinking” using the standardized CAGE questionnaire and 
a quantity/frequency questionnaire [17]. Results showed 17.4% of patients scoring 
above the cut-off on the CAGE questionnaire indicating alcohol reliance, 28.5% 
had high-risk drinking patterns, and 9.5% had alcohol dependence in the 
Kampala, Uganda region [17]. Prolonged excessive alcohol intake has been linked 
with increased mortality through chronic medical conditions such as liver 
cirrhosis [18]. This study concluded that alcohol problems were highly prevalent 
among this population, yet they had been undetected [17]. Researchers further 
stated a need for primary health care providers to properly diagnosis and treat 
alcohol and related disorders [17]. Due to this study having taken place in the urban 
city center of Kampala, the high rates of problem drinking detected cannot be 
generalized to the rural population to the same extent. Though, each study noted 




 A centerpiece of primary care practice includes proper screening, 
diagnosis, and management of chronic and acute disease states. Further, 
communication between patient and provider is crucial in order for the patient to 
understand and best manage their own chronic medical issues. In understanding 
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the current approaches to managing chronic disease states in Ugandan health 
systems, it is important to note both the incidence and prevalence of the disease 
among the population, as well as social barriers preventing optimal care. To better 
investigate the rise in non-communicable diseases throughout Uganda in addition 
to barriers to care, four chronic disease states with well-established testing and 
screening methods have been chosen for review using data primarily from local 
studies. The four diseases include diabetes and hypertension, as well as two 
cancers on the rise, associated with western lifestyles, prostate and breast cancer 
[8]. 
DIABETES 
 Two studies identified the prevalence of diabetes in Uganda and 
characterized facilitators and barriers to diabetes medications adherence. The first 
study randomly sampled individuals in Uganda to identify the prevalence of the 
disease.  Subjects (N=440), 188 males and 252 females, were interviewed and 
clinically tested [19]. Subjects were sampled from the general medicine ward and 
diabetes clinic of Mulago National Referral Hospital (MNRH) and represented 
both rural and urban communities of Mukono and Kampala [19]. Prevalence of 
diabetes was determined to be 8.1% [19]. Women had a slightly higher prevalence 
of developing diabetes compared with their male counterparts [19]. Estimates from 
the study suggested as many as 8% of people living in Kampala may have type 2 
Diabetes [19]. Due to patient sampling from a diabetes clinic in this study, 
prevalence among this population may have been overestimated.  
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 The second study, from the outpatient diabetic clinic at MNRH, included 
402 patients with known diabetes that neglected their sugar levels [20]. These 
individuals were evaluated to determine the reasons behind non-adherence to 
diabetic medications that are provided by the hospital free of charge, when in 
stock [20]. The study used a questionnaire aimed at collecting baseline 
demographic data and queried the patients on patterns of medication use that 
identified risk factors for non-adherence [20]. The prevalence of non-adherence to 
prescribed diabetic medication, defined as taking less than 80% of one’s 
prescribed medications, was found to be 28.9% [20]. Non-adherence was associated 
with both the lack of patients’ understanding of their own drug regimen and 
lengthy time periods between visits to their health provider [20]. 
 In addition to an increasing prevalence of diabetes throughout the 
Ugandan population, a study has noted a diminished quality of life amongst these 
patients [21]. A cross sectional study of diabetic outpatients in three Ugandan 
hospitals found a depression prevalence of 34.5% [21]. Socio-demographic 
characteristics including younger age, single status, or unemployment were more 
likely to have depression among this population [21]. Citing the comorbidities of 
depression and diabetes amongst the younger population, the researchers in this 
study suggested the young patients were unable to emotionally cope with the idea 





Hypertension is among the leading causes of cardiovascular morbidity and 
mortality throughout Africa, impacting rural and urban environments alike [22]. A 
study of randomly sampled villages (n=111) from the Buikwe and Mukono health 
districts identified that one in five participants were hypertensive using the 
definition of three consecutive blood pressure measurements greater than or equal 
to 140/90 mmHg [23]. This study noted an age-standardized prevalence of 
hypertension of 27.2% [23]. However, in the 15-24 age group the researchers noted 
a higher than expected hypertension prevalence of 11.6% and 6.5% among men 
and women, respectively [23]. This supports an observation that hypertension is 
high among this population in low-income countries [23]. Less than 30% of study 
participants were aware of hypertension as a disease and only 27.8% recalled 
having their blood pressure checked in the past [23]. Furthermore, a retrospective 
chart review of 741 patients attending a hypertension clinic at MNRH from 
September 2012 to February 2013 showed that 26.7% of patients had recorded 
blood pressures less than or equal to 140/90 mmHg [22]. Therefore, the majority of 
patients in this clinic did not have their hypertension under control. These 
findings suggest inadequate management of hypertension and identify gaps for 
intervention, possibly from both clinician and patient knowledge standpoints.  
 A chart review of HIV positive patients from 2009 to 2014 was conducted 
in an ambulatory HIV clinic in Kampala [24]. Of the 1996 charts included in the 
research, the overall prevalence of hypertension was found to be 20.9% but the 
incidence rates increased from 16.9% in 2009 to 32.3% in 2013 [24]. This suggests 
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an increasing incidence of hypertension in the HIV positive population and that 
current treatment strategies are not successfully managing this condition. The 
researchers concluded that there is a need to incorporate NCD care within the 
HIV clinical setting to prevent a further rise in incidence [24]. 
 A cross-sectional study from two hospitals in Kampala, St Raphael of St 
Francis Nsambya and MNRH, studied adherence to anti-hypertensive medications 
in 112 hypertensive patients who had had a CT scan-confirmed stroke [25]. This 
study found that 17% of participants were highly adherent to anti-hypertensive 
medications, while the other 83% of patients varied in their adherence. Lack of 
knowledge about the importance of long-term treatment of hypertension and 
continued medication use was identified in 73.2% of study participants [25]. This 
study further suggests heightened hypertension awareness throughout 
communities and better health education is needed in order to reduce stroke risk 
from chronic hypertension [25]. Furthermore, this study supports the importance of 
healthcare workers (HCWs) in ensuring patients receive patient education in order 
to understand their conditions and the implications of medication non-adherence 
[25]. This study noted a limitation such that though adherence was predominantly 
associated with lack of knowledge, patients also expressed lack of access to 
medications to not adherence [25]. The Ugandan government provides anti-
hypertensive medications to patients when supplies are available [25]. However, 
when supplies are depleted, patients are forced to buy their own medications, 
which associates cost of the drug(s) with adherence [25]. This factor may have 
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contributed to the lack of patient adherence rather than patients’ lack of 




Breast cancer accounts for 16% of cancer deaths in adult Ugandan women 
and there is currently no nationwide breast cancer-screening program highlighting 
the need for early detection measures [26]. One study examined the survival rates in 
women with diagnosed breast cancer at MNRH including 262 from the period 
between 2004 and 2012 [27].  Survival was estimated using Kaplan Meier survival 
and Cox regression analyses. The five-year cumulative survival rates among 
Ugandan women was found to be 51.8% in contrast to the 90% five-year survival 
rate found in the United States, a high-income country [27,28]. Women who 
presented with stage I and II breast cancer had a 100% probability of survival. Of 
the patients who died in the stage III and IV breast cancer categories, the majority 
of them were in the stage III group [27].  
Most often women present in the late stages of the disease, which may be 
attributable to the lack of screening and a healthcare system focused on 
communicable diseases rather than cancer treatment [27].  Increased detection 
methods may lead to women presenting earlier in the disease course [27]. Another 
factor noted in a separate study found that women who were suspected of having 
breast cancer would delay follow-up care after diagnosis by up to 120 months 
before returning for breast cancer treatment due to fears and knowledge gaps in 
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breast cancer treatments [29]. Delay in treatment is associated with higher stages of 
disease and rates of morbidity and mortality.  Consistent with the concept that 
Ugandan women were reluctant to return for treatment, it was noted that 35% of 
women were lost to follow-up after initial presentation to MNRH [27]. 
 Scheel et al. aimed to describe Ugandan health beliefs regarding breast 
cancer risks and detection, in order to understand the reasons women tend not to 
seek treatment [27]. Of 401 women surveyed in Kampala and south central Uganda, 
54% did not trust their own self-examination detection of lumps and did not 
believe a cure was attainable once a lump was detected [27]. Misconceptions 
regarding the pathophysiology of breast cancer were also found to limit seeking 
care with many women believing the cancer was transmitted through bra sharing 
or physical harm to the breast [27]. Lack of community understanding of breast 
cancer and its treatment remains a major barrier to women seeking care at earlier 
stages of the disease.  
 
PROSTATE CANCER 
Prostate cancer is the most common cancer among men with an age 
standardized incidence rate of 39.6 per 100,000 [30]. The incidence of prostate 
cancer in Uganda is increasing at a rate of 5.2% annually [31]. The Uganda Cancer 
Institute (UCI), which accepts prostate cancer referrals throughout the country, is 
located in Kampala and conducted a retrospective medical review of men with 
histologically confirmed prostate cancer. 182 men were included from January 1 
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to December 17 of 2012. By the time these men were referred to the UCI, 90% 
were found to have stage IV disease. This late stage of disease led to high rates of 
morbidity and mortality within one year of their presentation, highlighting the 
need for early referral in patients with diagnosed prostate cancer to prevent late 
stage disease progression [31]. Due to the nature of the UCI to act a as a referral 
center for patients with advanced disease, it is not surprising that most patients in 
this study were found to have stage IV disease. However, the results of this study 
still speak to the fact that detection amongst these men is delayed and often allows 
for the progression to late stage disease.  
 Early detection of prostate cancer with screening methods has shown to be 
effective in preventing advanced disease and, in some cases, providing a cure [30]. 
Yet the prognosis after diagnosis of prostate cancer in Uganda remains poor with 
a 5-year survival rate of 46.9% compared with a near 100% 5-year survival rate 
found in the United States (16, 47).  Similar to breast cancer, Ugandan men often 
present with late stage disease due to lack of awareness of the condition and lack 
of symptom recognition [30]. One study from Nakandi et al. aimed to assess the 
current knowledge base among men in Kampala regarding prostate cancer, as well 
as explores their opinions, risk factor and symptom recognition, and previous 
experiences with screenings [30]. From the cohort of 545 included in the study, 
45.9% had not heard of prostate cancer [30]. Of the individuals who had heard of 
the condition, half could not identify a single risk factor or describe a single 
symptom of the condition [30]. When questioned on their experiences with their 
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previous healthcare providers, only 12.3% of individuals stated they had been 
advised to undergo prostate cancer screening [30]. Most patients (77%) stated they 
had not considered screening for prostate cancer [30]. This study suggested that 
though older men were more likely to receive prostate cancer screening, overall 
detection remained low and men were more likely to present with advanced 
disease heightening the morbidity and mortality associated with this condition [30]. 
 
Medical Education in Uganda 
 
 Medical education to become a physician in Uganda consists of a 5-year 
program to obtain a bachelors degree of medicine and surgery [32]. In order to 
receive the government-funded medical education in Uganda, an individual must 
score the highest marks on the Uganda Advanced Certificate of Education [32]. 
Makerere University is one of the major institutions providing medical education 
in Uganda [32]. There is a strong emphasis placed on surgical practice throughout 
the fourth and fifth years of the education (Appendix 1) [32]. However, despite 
training medical professionals, Uganda has experienced significant “brain drain,” 
physicians leaving their home country in search of higher salaries, safer working 
environments, and access to higher education, similar to that seen throughout 
developing SSA nations [33]. A cross sectional study from four medical schools 
throughout Uganda, including Makerere University, examined the intentions of 
final year medical students once they graduated [33]. It was shown that 44.6% of 
respondents intended to leave Uganda once they became physicians. Further, it 
was found that 11.2% intended to leave the health sector all together, noting 
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reasons such as overwhelming patient loads [33]. This trend negatively impacts the 
health care delivery system by exacerbating the shortage of physicians. 
 Due to large physician shortages, mid-level providers in Uganda, called 
clinical officers, play a vital role in the delivery of healthcare in rural settings [34]. 
They have numerous roles, including patient assessment and treatments, and 
primarily practice in the setting of primary care [34].  To become a clinical officer 
in Uganda, an individual must complete secondary schooling and obtain a Uganda 
Advanced Certificate of Education [34]. Training to become a clinical officer 
involves 3 years of post-high school education before final placement into the 
workforce [34]. 
  A review of the clinical officer education in 1997 described the 
curriculum as being oriented to health promotion and preventative care through an 
educational basis in public health measures [34]. Further, this review noted a lack 
of practical clinical exposure with much of the teaching being theoretical [34]. 
Methods in the training of clinical officers were found to be primarily didactic 
and were matched with a lack of teaching aids and educational materials [34]. 
One study examined the attitudes and confidence levels of different types 
of healthcare workers in Uganda in regards to their abilities to treat NCDs [8]. It 
was discovered that most medical officers (62.5%), who are recent medical school 
graduates, and physicians sampled (100%) believed their clinical training 
adequately prepared them to diagnose and manage NCDs [8]. In contrast 25% of 
clinical officers believed that they were adequately prepared to treat NCDs [8]. 
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With many clinical officers providing care in the management of NCDs, the study 
revealed great concerns about the significant variation in the confidence amongst 
the differing healthcare professions.  
 
Current African Healthcare Interventions  
 
Rwanda, which neighbors Uganda, is similarly experiencing physician 
shortages and a need for improved care quality with non-physician health workers 
[35]. In recent years, Rwanda has attempted to reorganize their health system to 
prevent the exclusivity that occurs when foreign aid or governmental programs 
focus on one disease or issue which leads them to lose sight of others [35]. 
Initiatives such as PEPFAR that uniquely focus on the advancement of HIV 
management would therefore be too oriented to one condition according the tenets 
set forth by One Health. Known as One Health, this initiative requires cooperation 
amongst many educational agencies as well as those working inside and outside 
the government [35]. This included a new found relationship with the University of 
Rwanda to train healthcare workers [35].  
The “One Health” movement aids Rwanda in integrating all areas of 
health, including the management of chronic medical conditions. Inclusivity of all 
aspects of health will require the inclusion of farmers, animal health workers, and 
park rangers among many others that highlights a “bottom-to-top” approach such 
the lowest level of worker has immense responsibility in surveillance [35]. The 
objectives through the One Health system are incredibly vast, but at the academic 
level, they stress the importance of training more health professionals with a focus 
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on the use of mid-level providers [35]. One Health values developing training 
programs that utilize highly skilled health workers to train lower cadre workers to 
ensure an adequate knowledge base to lower cadre health workers.  
 One Health has yet to be fully implemented or assessed for its successes 
and setbacks but certain ideas such as the continued reliance on community health 
workers (CHW) display advancements on their current healthcare structure [35]. 
One Health stated suggested increasing the number of community health workers 
and expanding their breadth of responsibilities [35]. Adding to their existing 
responsibilities, CHWs will be able to surveillance public health issues that affect 
not only humans, but also animals and agriculture [35]. Expansion of the CHW 
workforce and responsibilities may lead to heightened awareness of many public 
health measures that can adversely affect patient health [35]. One Health has 
developed response teams that are ready to mobilize in instances that require a 
rapid response, such as an Ebola outbreak [35]. One Health utilizes the Internet to 
connect the workforce online and/or through mobile phone communication [35]. 
Increasing interconnectedness between workers throughout the country may be 
part of the solution in certain complex situations such as disease outbreaks.  
Complete reconstruction of the healthcare system, though applicable in 
Rwanda through the One Health initiative, may not be plausible in other SSA 
countries such as Uganda due to different political, structural, and economic 
reasons. Further, building upon the current healthcare infrastructure may be 
beneficial for Uganda rather than uprooting the entire system. However, a specific 
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and easier to be adapted program in which Rwanda has seen success is in a nurse 
mentorship program in partnership with the non-governmental organization 
(NGO), Partners in Health [36]. The program, known as the Mentoring and 
Enhanced Supervision at Health Centers (MESH) Program, was created to better 
allow continued medical education and improve adherence to nationwide medical 
protocols for nurses in rural Rwanda [36]. This initiative is important because 
medical experts tend to work in urban centers leaving gaps in the proper 
management of conditions seen in rural settings [36].  
Similar to clinical officers in Uganda, primary care in rural Rwanda is 
often provided by nurses who are burdened with high caseloads and have limited 
medical training [36]. In Rwanda, three different education levels of nurses exist, -- 
A2, A1, and A0 – each with differing levels of education [36]. Typically, higher-
level nurses with bachelor’s degrees work in urban settings while rural health 
centers are staffed and run by A2 nurses who hold a secondary school nursing 
degree [36]. MESH trained highly skilled nursing supervisors and deployed them to 
rural community health centers, creating sustained mentorships of lower level 
nurses through recurrent follow-up meetings [36]. MESH initially focused on four 
key clinical areas -- child health, women’s health, emergency medicine, and HIV 
care [36].  
After successes were seen from the MESH trial that began in 2010, the 
program shifted its aim to decentralizing adequate NCD care to rural regions 
throughout Rwanda [37]. One program from 2017 focused on Type II diabetes 
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management and structured nurse mentor-mentee relationships, similar to that 
previously described [37]. Nursing structure remained the same as the previous 
study such that A2 nurses staffed rural NCD clinics, with more educated nurses 
working primarily in urban centers [37]. This led to concerns in the abilities of the 
rural working nurses in their proper medical management of these patients [37]. A 
nurse with the highest level of NCD training was selected from each district 
hospital to develop the mentor-mentee relationship. Building this relationship 
consisted of a one-week training in mentorship skills and techniques for quality 
improvement [37]. Nurse mentors traveled to rural clinics with the goal of one visit 
every four to six weeks during which they would pair with the chosen NCD 
nurses [37]. Following standardized protocols from the Rwandan Ministry of 
Health, nurses were observed managing diabetic patients by their mentors and 
received real time feedback regarding their diagnosis, laboratory testing, physical 
examinations, and follow-up plans and continued treatment decisions [37].  
Conclusions ascertained from the study were based on observations during 
patient visits from the nurse mentor on the mentee [37]. 263 encounters were 
observed and with the mentor and NCD nurse agreeing on diagnosis 94.4% of the 
time [37]. Levels of agreement for other metrics were also high with medication 
choice at 86.3%, laboratory testing at 87.1%, and follow-up plans at 92.4% [38]. 
Both One Health and MESH emphasize the importance behind increasing 
the quantity of medical professionals by training health workers with lower levels 
of education. It is important to recognize that the successes seen by MESH were 
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based upon continued relationships with mentors, a factor that One Health can 
implement when training community health workers. MESH was successful by 
training highly skilled nurses and utilizing them to effectively train others. The 
exchange of medical knowledge and treatment plans between nurses appears to be 
a higher-level form of task shifting, such that responsibilities are both delegated 
and reinforced via a continued relationship with the higher-level provider. Rather 
than supplying pre-determined protocols, a long-term relationship between 
healthcare workers ensures that protocols are being followed in the context of 
greater continuity of care and proper management of a chronic disease state.  
  In recent years, different interventions have been implemented to better 
manage chronic disease states in Uganda. Despite inclusion of NCDs into the 
Uganda Ministry of Health’s policy priorities since the early 2000s, 
implementation of an integrated program to respond to controlling chronic disease 
has been slow in implementation [38]. In 2014 a NCD needs assessment performed 
by the Ugandan Ministry of Health suggested that the of healthcare workers 
readiness to identify and treat NCDs after their training was poor across a sample 
of 54 health facilities throughout Uganda [38]. In response to the findings, the 
Uganda Initiative for Integrated Management of NCDs (UINCD) was launched 
[38].  
 Though little is known about the implementation of the initiative, a 2014 
article by Schwartz et al. stated the main goals and plans to rework NCD 
education [38]. Similar to One Health, the institution noted a necessity to shift away 
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from vertically oriented healthcare plans that are disease-specific to a broader 
view of communicable and non-communicable diseases [38]. Located within the 
Mulago National Referral Hospital, UINCD plans to model the institution on the 
successes of the Pfizer Infectious Disease Institute (IDI), an NGO created in 
association with Makerere University aimed at training health workers to combat 
infectious disease effectively. UINCD noted the measured implementation of task 
shifting between different levels of healthcare workers seen at the IDI as vital in 
future NCD management [38]. Further, UINCD aims to integrate treatment of 
NCDs into the existing framework of HIV care through partnership with the IDI 
[38]. The UINCD states the importance of building upon the existing Mulago 
infrastructure through mimicking training modalities and hospital infrastructure 
including laboratory services [38]. Preliminary steps taken by the UINCD have 
included initial research evaluating the effect of small interventions on providers 
in their care of patients with NCDs. These interventions focus on improving 
recognition of known preventable disease risk factors such as alcohol 
consumption, smoking, and dietary habits [38]. Further they seek to analyze 
information regarding proper physical examination and laboratory testing for 
NCDs [38]. Expansion of the medical educational model to better include non-
communicable disease care is of great importance to the UINCD [38]. 
Restructuring of medical curricula and improving the training of higher-level 




One study noted that public health interventions that have proven 
successful in high-income settings as well as novel approaches tailored to LMICs 
are vital to proper management of NCDs [39]. Another strategy recently 
implemented in Uganda to combat the rise in NCD is patient-centered education, 
which has been shown to improve patient-provider communication and 
medication adherence in high-income settings [39]. A mixed-methods, prospective 
cohort study was performed with known heart failure patients referred from both 
the Mulago National Referral hospital, a public institution, and the Uganda Heart 
Institute, a private clinic, which share the same physical location in Kampala [39]. 
Including patients from a range of socioeconomic statuses throughout Kampala, 
this study implemented a patient-centered instrument, known as PocketDoktor [39].  
PocketDoktor was a short booklet with illustrations that described disease 
states, such as heart failure, as means to facilitate the relationship between patient 
and provider [39]. The design of the booklet was to instigate patients to as questions 
as means to easily create a dialogue about the disease state being examined [39]. 
The implemented intervention with PocketDoktor consisted of a short 
appointment, usually twenty minutes, with a health educator after the patient 
discussed their disease management with their provider [39]. Outcomes were 
measured via both a quantitative 13-item questionnaire, known as patient-
activation measures, and qualitative pre- and post- intervention interviews [39]. 
Results of this study were positive. At baseline, few patients regarded their 
satisfaction with provider communication as high regardless of institution [39]. 
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Further, at baseline low levels of patient activation regarding their conditions 
including methods for treatment and prevention of worsening of their condition 
were reported [39].  Both metrics improved significantly with follow-up [39]. 
Follow-up also revealed 80% of participants favored the increased knowledge of 
their disease and treatment options and 83% self-reported they utilized their 
increased knowledge to prevent their condition from worsening [39].  
Implementing patient-centered education with PocketDoktor to improve 
care of NCDs proved to be beneficial. Facilitating better communication between 
patient and provider allowed patients to feel more comfortable in their ability to 
manage their chronic medical conditions [39]. By providing instructional booklets 
to the providers, they too felt more confident in their abilities to pass on 
information to patients [39]. Limitations of this study include its location within the 
city center of Uganda, which excluded rural locations. The generalizability of the 
study is unclear because the majority of patients receive care within local health 
centers rather than the national referral hospital or private institutions. Care in 
rural health centers may be provided via NPCs, such as clinical officers, whose 
training lacks emphasis on medical NCD management compared with physician 
education in Uganda. Further, implementation of health educators trained in the 
pathophysiology and management of chronic conditions, such as heart failure, 
throughout rural Uganda may not be feasible. Future research on this form of 
NCD management may be to expand its usage to clinical officers and community 
health workers who operate in more rural areas. Therefore, though a patient 
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education tool, such as PocketDoktor, may be accessible throughout a LMIC such 
as Uganda, the adequacy of clinician training and their preparedness to pass on 
the invaluable medical information on NCDs to patients is as yet unknown [39].  
Task shifting to health care workers with less formal medical training has 
been the main approach to decentralizing healthcare throughout rural Uganda and 
has been practiced for decades [40,41]. In one study comparing two sub-counties, 
Muramba and Nyarusiza, of Uganda’s Kisoro district, the implementation of a 
Chronic Disease in the Community program (CDCom) showed benefits in the 
management of hypertensive patients through task shifting [40]. Both Muramba and 
Nyarusiza are composed of 40-50 villages of similar socioeconomic statuses and 
similar distances to a hospital clinic [40]. In Muramba, CDCom trained community 
health workers (CHW) from each village in a variety of primary care and public 
health related topics with 20% of training focusing on chronic disease [40]. This 
allowed task shifting from centralized providers that were more difficult to access 
in these rural communities [40]. By implementing CHWs in Muramba, patients 
were seen more often than those of the Nyarusiza community where CHWs were 
not trained in hypertension management. The average patient in Muramba was 
visited every 35.6 days compared to a visit every 50.8 days in Nyarusiza 
suggesting patients were better controlled for their hypertension with increased 
patient visits with providers [40]. However, it is important to note that patients were 
given 30 day supplies of anti-hypertensive medications during visits so, under 
both circumstances, patients went days without proper medications [40]. Yet, when 
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comparing, Muramba patients displayed lower overall systolic blood pressures 
averaging 147.8 mmHg versus 156.7 in Nyarusiza clinic patients suggesting the 
importance of CHWs in providing management within this population [40]. 
Benefits of healthcare workers with less education, such as community 
health workers or clinical officers, have been shown in the management of 
chronic conditions. Yet, these studies, similar to those mentioned with successes 
in Rwanda, appear to be contingent on training from high level officials that 
maintain continued supervision. A qualitative study analyzing the use of task 
shifting in Uganda interview policy makers who subjectively noted that the 
number of highly trained health workers capable of providing supervision and 
proper training to health workers with less education were few in numbers [41]. 
Further, they speculated this often led to the absence of supervision and allowed 
health workers to practice outside their scope and abilities [41].  
This study noted many problem areas in the implementation of less 
educated workers, namely that there is no policy currently defining their roles in 
healthcare or specific protocols in regards to training modalities [41]. Task shifting 
as means to provide care has not been incorporated into national guidelines and 
though the WHO provided guidelines to safely implement task shifting, subjective 
interviews revealed they are not being use [41]. Therefore, training programs have 
not been standardized which allows for wide variation in the quality of care being 
delivered [41].  
 




 Physician assistants (PAs) in the United States operate as advanced 
practice providers within a broad range of specialties with supervision of a 
physician [42]. According to the American Academy of Physician Assistants, PAs 
have autonomy in their abilities to provide medical care, which allows them the 
ability to make decisions regarding diagnosis, testing, and interpretation of patient 
conditions within the physician-PA relationship [42]. Didactic and clinical 
education for physician assistants follows a generalist, medical model comparable 
to that of physicians, often learning alongside medical students as well as 
residents and attending physicians throughout clinical rotations in an collaborative 
team format [42]. Upon graduation, PAs must pass a national certifying 
examination administered by the National Commission on Certification of 
Physician Assistants and continuously maintain their certification [42]. PAs apply 
for licensure in each state and are eligible to write prescriptions consistent with 
individual state laws; PAs have individual National Provider Identification 
numbers used for billing and a national Drug Enforcement Agency provider 
number for prescribing narcotics [42].  
Physician assistants are often utilized in the primary care setting in 
underserved communities [42]. Expanding medical care to more rural and 
underserved areas was a foundation of the profession, which led to the growth of 
the physician assistant field in the United States [42]. The increase in the physician 
assistant workforce has also been instrumental in providing medical and surgical 
care to patients with chronic medical conditions within the United States [43]. 
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 Differing lengths of formal education between PAs and physicians has 
fostered research on potential differences in the quality of care provided by a 
physician assistant when compared to a physician. One study examined the 
differences in the management of HIV, a complex, multisystem infection that has 
become a chronic disease with the advent of highly available antiretroviral 
therapy [44]. In a cross-sectional study, Cleary et al. compared the quality of care 
provided by advanced practice providers (APPs), including physician assistants, 
to that provided by physicians in 68 HIV care sites [44]. In total, 243 clinicians 
were examined, 177 physicians and 66 APPs, through the review of 6651 medical 
records of individuals with HIV or AIDS [44]. Quality measures included the use of 
HAART, Pneumocystis carinii prophylaxis, purified protein derivative (PPD) 
testing for tuberculosis, and Papanicolaou smear test, as well as Hepatitis C status, 
control of viral load, influenza vaccination, and outpatient visits [44]. Designed to 
detect differences in practice, six of the eight metrics examined did not show 
statistically significant differences between APPs and the HIV expert physicians. 
The two metrics in which there were significant differences PPD and 
Papanicolaou smear compliance, higher rates were found among APPs [44]. 
Interestingly, when compared to generalist non-HIV expert physicians, APPs 
displayed higher performance scores [44]. With focus of practice and 
specialization, PAs displayed effectiveness in the management of HIV infected 
patients at not statistically different to HIV expert providers and superior to non-
HIV expert physicians. Attitudes of APPs on providing care to patients with HIV 
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and AIDS have also been assessed [45]. Martin et al. studied the views of 1,291 
APPs through administration of a 21 item AIDS attitude scale which measured 
provider practices in caring for this patient group [45]. This group of providers was 
found to exhibit low levels of patient avoidance and had high levels of empathy, 
suggesting a strong willingness to care individuals living with HIV and AIDS [45].  
 Similar results in the primary care setting were identified when comparing 
the quality of care received by patients with cardiovascular disease and diabetes 
seen by a physician and an advanced practice provider. In one study, medication 
compliance and smoking cessation were examined amongst patients with atrial 
fibrillation, coronary artery disease and heart failure [46].  Interestingly, when the 
patients visited with a non-physician provider, smoking cessation was noted to be 
more likely to occur [46]. Virani et al. similarly compared the quality of 
cardiovascular disease and diabetes care among outpatients in a primary care 
setting [47]. Patients receiving care from advanced practice providers were more 
likely to have both blood pressure and glycemic control, as defined as blood 
pressure below 140/90 mmHg and hemoglobin A1c levels below 7mmol/mol, 
respectively [47]. Differences among the care provided between practitioners was 
not statistically significantly different [47]. The collaborative care model which 
allows patients to be seen by both physicians and non-physician clinicians, 
provided overall comparable qualities of care when compared to physician only 
models amongst these outpatients receiving continued cardiovascular care [47].  
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Similarly, Kurtzman and Barnow examined the patterns of practice 
amongst APPs when compared with physicians in the primary care setting [48]. To 
do this, 7 metrics were compared which included assessing the quality of the 
patient encounter, provider services utilized, and the providers’ referral patterns 
[48]. The majority of health outcomes assessed displayed no statistically significant 
differences, including treatment of depression, providing statins for 
hyperlipidemia, physical examinations, use of imaging, number of medications 
prescribed, scheduling of return visits, and referrals to MDs [48]. However, 
compared with primary care physicians, APPs were more likely to provide both 
counseling on smoking cessation and health education to patients [48]. Conclusions 
of the study noted that care provided by PAs within this study was not statistically 
different to that of primary care physicians in health centers [48]. 
Another crucial role for the primary care provider is to screen and detect 
cancer early in the patient’s course to prevent late stage disease. Physician 
assistants in the United States are commonly used in this role [49]. Hillman et al. 
provided intensive training to physician assistants under the supervision of 
radiologists to accurately interpret mammograms in the screening of breast 
cancers [49]. Once training was complete, the physician assistants were tasked with 
interpreting mammograms that ranged from normal breasts to benign masses to 
cancer [49]. Mammographic interpretations by the physician assistants had higher 
sensitivity and equivalent specificity when compared to radiologists suggesting 
that the proper training of physician assistants can lead to the proper interpretation 
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of mammograms at equivalent standards to radiologists [49]. When properly trained 
in the mammogram screening modality, physician assistants were able to display 
advanced abilities crucial in the early detection of breast cancers.  
The use of advanced practice providers in the detection and management 
of chronic conditions has been shown to be beneficial. Research has further 
examined whether physician assistants would fare positively based on their 
training and work experience when compared to physicians when caring for 
complex patients. A Veterans Administration health centers study analyzed care 
encounter data from 2005 to 2010 as means to compare the medical complexity 
among cases seen by physicians versus APPs [50]. Variables used in this analysis 
included patient demographic characteristics as well as primary diagnoses and 
comorbidities using standardized ICD-9 diagnoses and diagnostic cost group 
(DCG) scores for comorbidities [50]. This study found that APPs accounted for 
30% of primary care patient encounters with no statistically significant 
differences amongst patient complexity [50]. The leading cases seen for all provider 
types were found to be hypertension and musculoskeletal conditions with routine 
physical examination visits and diabetes to follow for PAs in particular [50]. Due to 
a higher proportion of new patients being seen by physician assistants, physician 
assistants cared for more of the most complex patients based on diagnosis and 
comorbidities and displayed no diminished capacity to maintain high quality 
despite patient acuity [50].  
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Patient satisfaction with the use of APPs in the primary care setting has 
also been examined. A retrospective study in primary care reviewed 41,209 
patient satisfaction surveys based on three metrics: practitioner interaction, access 
to care, and overall experiences [51]. Patient satisfaction based upon practitioner 
interaction was found to be higher when given by APPs [51]. Access to care or 
overall patient experience was not found to be different depending on provider [51]. 
Patients from this study were not found to have statistically significant differences 
in regards to their satisfaction with the care they received from APPs in 
comparison to physicians [51]. 
 A main part of the physician assistant role revolves around collaboration 
with physicians [42]. However, collaboration with other medical providers, 
including nurse practitioners, nurses, and many others, account for the team based 
model of healthcare that the United States has shifted towards. Collaboration 
amongst medical professionals has been shown to provide better outcomes for 
patients [52]. Health care providers in one study assessed their group cohesiveness 
based on a four-pillar scale of group inclusivity, tension, trust, and productivity 
[52]. The results from the group’s questionnaires were analyzed alongside data 
regarding each individual clinical group’s mortality rates [52]. When individuals 
perceived their teams as being as being more structured, more trusting, and less 
dependent, they were shown to have lower mortality rates [52]. Therefore, 
teamwork between providers and improved team cohesiveness displayed better 
outcomes in regards to patient mortality. 
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 Interprofessional education , described as the interactive learning amongst 
numerous health and social professions, has been examined for its benefits in 
enhancing IPC [53]. A meta-analysis examining numerous randomized controlled 
trials, as well as before and after studies examined interprofessional education 
interventions in regards to benefits or disadvantages regarding patient outcomes 
and healthcare practices [53]. Seven studies examined found positive benefits in 
both categories [53]. The positive benefits included increased collaborative team 
behaviors, decreased in error rates and overall patient satisfaction [53]. Though 
benefits were found in numerous studies included within this meta-analysis, 
researchers in this group stated mixed results found in other studies. These mixed 
results displayed no statistically significant changes in regards to patient outcomes 
or provider practices despite interprofessional education interventions and warrant 
future studies in this subject [53]. 
 In various forms, the United States’ physician assistant model has been 
adopted to multiple countries throughout the world, including Canada and 
Australia [54]. In the past decade, the PA model has been expanded outside high-
income countries through successful implementation in South Africa and Ghana 
[54,55]. Ghana in particular has trained its physician assistants in one of three 
capacities -- medical, dental, or anesthetic [55]. Despite alterations to fit the 
individual needs of each country, PAs were all trained with the common goal to 
combatting shortages of physicians and impaired healthcare access [54]. Physician 
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assistants were semiautonomous providers working under physician supervision 
to provide medicine in a delegated role to complement the physician [54].  
 The physician assistant professional has been shown to be a solution to 
clinician shortages seen in many countries and has displayed advanced 
competencies when compared to physicians in the primary care setting. Further, 
collaboration between numerous healthcare workers through educational 
interventions and working practices has displayed benefits in patient outcomes. A 
gap in the management of chronic disease states in Uganda has created the need 
for the implementation of a novel provider competent in primary care practices 
such as a physician assistant.  Implementation of physician assistants in Uganda 
that are trained alongside their physician counterparts may allow future 
connections and collaborations in providing healthcare to Ugandan patients and 
improving their overall outcomes. Further, a new class of clinicians that are 
trained in the management of chronic disease states, as has been displayed by 
training healthcare workers with a specific focus, may reduce the increases in 






 This study will be a prospective cohort analysis that follows mid-level 
provider students as they progress through a new medical training program at the 
Makerere College of Health Sciences in Kampala, Uganda. These mid-level 
provider students, further referred to as physician assistant students, will be 
educated alongside medical students with significant overlap between their 
didactic curriculums. Changes to the existing medical student curriculum will 
allow these new students to gain more experience in the primary care setting 
compared with their medical student counterparts. The goal of this study is to 
create a workforce of medical providers that are better equipped to deal with the 
management of chronic disease states than physicians. 
 The primary outcome of this study will be to compare the clinical 
knowledge and skills of the new student and medical students to manage four 
chronic diseases based on their prospective curricula. Outcome assessments will 
include both written examinations (pre-and post-tests) and practical observed 
structured clinical examinations (OSCE). The secondary outcome of this study 
will be to assess the students’ views on working collaboratively through a 
standardized survey in interprofessional practice before and after the completion 
of their studies.  
 




The experimental cohort being examined in this study will be the 
physician assistant students who will be invited to participate and give their 
consent for the study upon admission. The medical students accepted into the 
Makerere University School of Medicine will serve as the control group. Due to 
the new nature of this proposed profession and curriculum, the initial cohort for 
the physician assistant students will be smaller in comparison to the medical 
student cohort. There will be 50 physician assistant students. This sample size for 
the physician assistant cohort was kept small to allow for piloting of the program. 
Further, a sample size of 50 in each program will be able to detect an effect size 
of 0.202 standard deviations in improvement in test score with an alpha of 0.05 
and 80% power assuming a within-subject correlation of 0.875.  
Since the medical school curriculum has been established, the medical 
student cohort will be significantly larger with upwards of 300 students per year 
[42]. To account for this, 100 medical students will be invited to participate in this 
study and the first 50 who consent to the study will be accepted. Medical students 
who consent and volunteer for the study will be matched by gender, age and 
Ugandan district from which the students are from to the experimental physician 
assistant student cohort. Criteria to 1:1 match students lessens the likelihood of 
confounding factors affecting the results. The same cohort of medical students 
will be used in all examination and surveys completed by the physician assistant 





Recruitment into this study will be in conjunction with the acceptance 
process of students into the Makerere University School of Medicine. Medical 
student participation into this study will be voluntary and will require the signing 
of a consent form. Like the medical students, physician assistant students will be 
required to complete examinations after their secondary school education with 
high honors and receive the Uganda Advanced Certificate of Education [32]. After 
filling all of the spots for the medical student cohort, the institution will continue 
down the list and offer spots to qualified students who can potentially be a part of 
experiment physician assistant cohort. Therefore, students who were close and 
near the cutoff for being accepted into the Bachelors Degree for Medicine and 
Surgery program will be offered placement into the Bachelors Degree in 
Physician Assistant Studies program. To attempt to prevent bias in the results of 
this study, students who were nearest to not being accepted in the medical student 
class will be those first accepted into the study after consent is obtained.  
 
Intervention 
The primary intervention of this study is the implementation of an adapted 
and shortened curriculum for this cohort of physician assistant students that will 
be completed in 4 years. In comparison to the medical student curriculum, which 
encompasses 5 years total -- 3 didactic and 2 clinical -- with large portions 
dedicated to surgery, the physician assistant curriculum proposed would include 3 
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didactic years and 1 predominantly clinical year that primarily focuses on 
exposure to chronic disease conditions primarily [42]. Both the medical student 
curriculum from the Makerere University School of Medicine and the proposed 
physician assistant curriculum can be seen in the appendix.  
The goal of the physician assistant curriculum is to incorporate elements 
of the chronic care model through facilitating students to gain greater exposure to 
the management of chronic diseases in comparison to their medical student 
counterparts. The chronic care model (CCM) has been described as an 
intervention for clinicians to improve the care for chronically ill patients and has 
been adapted into many medical education curriculums including that of APPs [56]. 
The main goal of the CCM is to transition care of chronic illnesses so that care is 
preemptive rather than recuperative as well as public health and population based 
[56]. A major tenet of the CCM is to create better organization of clinicians in 
healthcare systems to provide optimal care in the management of chronic 
conditions [56]. A review of literature performed by Davy et al. examined the 
effectiveness of the CCM in improving in patient outcomes and provider practices 
[57]. The majority of studies examined through this review were found to display 
improvements in health outcomes for patients living with chronic disease after 
implementation of CCM practices [57].  
Courses will be altered in the didactic years for the physician assistant 
students, such that they focus on chronic diseases, including those in like family 
medicine, primary care, and oncology. Surgical training will be omitted from the 
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physician assistant curriculum in order to shorten the physician assistant student 
course load and ensure time to focus on chronic disease management with the 
fourth year of training being predominantly in clinical exposure to chronic disease 
states. In the remaining courses that overlap during the didactic year, the medical 
and physician assistant students will be trained together.  
 
Primary Outcome Study variables and measures 
The primary outcome will be assessed via two modalities. The first will be 
with pre- and post- knowledge examinations to examine the differences in 
between the two cohorts regarding NCDs. The pre-examination will be given to 
both sets of students during the orientation of their medical program. The post-
examination will be given when each cohort completes their medical trainings to 
assess knowledge at the end of their respective programs – 4 years for the 
physician assistant students and 5 years for the medical students. The exam is 
given at the completion of the medical students training due to the intertwined 
nature of didactic and clinical courses throughout their five-year program. The 
test will consist of 150 questions and will include the following content: normal 
physiology, pathophysiology, diagnostic criteria, and the acute and chronic 
disease management of hypertension, diabetes, breast cancer, and prostate cancer. 
Baseline scores on the knowledge exam will be established for each student with 
the pre- examination.  
The second assessment modality will be objective structured clinical 
examinations (OSCE) examinations through the use of standardized patients. The 
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OSCE examinations will be given to all students at the completion of their 
medical training. OSCE examinations have been used to evaluate performances 
and students’ clinical competencies in the setting of primary care [54]. This 
assessment method is considered the gold standard for skills and clinical 
judgment assessment of chronic disease states in a high-fidelity practice 
environment. Eight standardized patient scenarios will be utilized -- two scenarios 
for each of the four disease states being assessed. A standardized checklist for 
each scenario will be constructed, correlating to each of the four diseases, with 
three major categories: history intake, physical examination, and medical record 
construction. For a diabetic patient, the history assessment will include items such 
as questioning diet, exercise, and adherence to medications. The physical 
examination checklist will consist of items such as proper eye examination, 
peripheral neuropathy assessment, observation of skin changes, and obesity 
assessment. The medical record construction checklist will consist of items such 
as ability for the student to properly organize a history and physical exam. Each 
item will be scored dichotomously with the student successfully performing the 
items or not. Student performance in cases will be examined cumulatively. The 
raw scores for each case scenario will be added together but the scores will be 
separated by performance in each of the three categories (history intake, physical 
exam, and medical record construction). This separation between categories will 
allow greater examination of which aspects of clinical practice were improved 




Primary Outcome Data collection 
 The pre and post written examinations will be given on paper and 
collected after they are completed. Raw scores for the examinations will be 
calculated as percent correct and each individuals pre- and post- examination 
score will be recorded into an excel document separated by medical and physician 
assistant students. 
 The OSCE examination will be observed by preceptors and scored in real 
time according to the formulated checklist. Student’s scores for each category 
including history intake, physical exam, and written record, will be recorded into 
an excel sheet into columns separated by medical and physician assistant students.  
 
Primary Outcome Data analysis 
Analysis of the written exams will be through the calculation of mean 
percent scores and standard deviations for both the medical physician assistant 
students in the pre and post groups. Mean percent improvement will be calculated 
for each cohort in pre and post categories. Differences between the pre and post 
physician assistant scores and between the medical students pre and post scores 
will be analyzed via the paired t-test, which uses both the distance between the 
means and the standard deviation between the means. The percentage of change 




Analysis of the OSCE examinations will be through the compiled mean 
scores of the three individual categories per cohort. Mean differences between the 
three categories will be compared through paired t test.  
 
Secondary Outcome 
 The secondary outcome in this study is the change over time in the 
cohorts’ views on interprofessional collaboration (IPC). A 33-question survey 
developed by Baerg et al. that has previously been used to examine an 
individuals’ interest and opinions on best practice in interprofessional 
collaboration will be adapted to this study [58]. The questionnaire will initially be 
given to the students one month into their educations and then will be given again 
at the completion of their medical trainings. The questionnaire includes 29 
questions in multiple-choice format that will assess students’ previous 
experiences with IPC, interests in IPC, and self-assessments of IPC skills [58]. The 
remaining four questions used previously were open-ended questions and will be 
omitted for the purposes of this assessment [58]. The multiple-choice questions are 
designed such that low levels of experience or interest correlate with low ratings 
and high levels correlate with higher ratings, ranging from 2 to 5 [58]. If an 
individual assesses themselves with the highest rating for skills in leadership, they 




Secondary Outcome Data collection 
 Interprofessional collaboration surveys will be given to each student at the 
start of orientation and at the completion of their respective training programs. 
Surveys will be collected once complete and each student’s overall scores will be 
typed into an excel document and stored for further analysis.  
 
Secondary Outcome Data analysis 
Analysis of the IPC questionnaires will be through the calculation of mean 
scores and standard deviations for both the medical physician assistant students in 
the pre and post groups. Differences between the pre and post physician assistant 
scores and between the medical students pre and post scores will be analyzed via 
the paired t-test.  
 
Timeline and Resources  
This study will require six and a half years to complete once implemented. 
The length of medical student training dictates the end of data collection for the 
study and the extra half of a year gives allotted time for statistical analysis. Prior 
to the implementation of the study, a finalized curriculum will need to be 
constructed and approved by the Makerere University School of Medicine, the 
Ugandan Ministry of Health, Ministry of Education and Sports, and Ministry of 
Gender, Labor and Social Development. The approval of the curriculum by each 
institution has been allotted for 1 years time prior to the admission of students into 
the study. Further, funding for the program and space available for the incoming 
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students will also be required. The recruitment of faculty to participate and 
support the study will be vital in its success. Faculty to teach the new proposed 
didactic courses that differ from the medical students will need to be hired or 
assigned. Staff will need to be assigned to aid with program logistics, scheduling 
and registrar issues. Resources required will include educational supplies such as 
textbooks that pertain to the management of chronic disease states. Existing 
resources required by the medical school curriculum that will also be used by the 
physician assistant students will need to be accounted for.  
 This study may require the hiring of a research assistant to record the 
scores from all examinations and frontline their analysis.  Due to the long nature 
of the study and limited testing, only one individual with computer and statistical 
training will need to be hired. Further resources required include a computer with 
excel accessibility to store student examinations scores. 
 Prior to the final year of the study, sixteen patient actors, two for each 
OSCE case, will need to be trained in the four disease states being proposed. 
Training in accordance to the standardized patient scripts will ensure continuity 
amongst the students being tested during their OSCEs.  
 
Institutional Review Board 
This study of the implementation of physician assistant program into the 
Makerere University School of Medicine and the students assessment thereafter 
will be submitted to the Boston University School of Medicine Institutional 
Review Board (IRB) as well as to the Makerere College of Health Science IRB 
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for board review. This study will assess knowledge of and clinical practice in the 
control of non-communicable diseases via student pre and post written 
examinations and OSCEs at the end of their medical educations. As such, this 
study will qualify as working with human subjects. Human subject protection will 
be ensured in IRB protocol including consent, confidentiality, and protection from 
harm. Medical student and physician assistant student data will be de-identified 






 The restructuring of the medical school curriculum for the physician 
assistant cohort presumes that these students will attain greater exposure to the 
management of chronic diseases than their medical student counterparts. 
However, in the assessment of their knowledge and clinical skills, only four 
diseases have been chosen for assessment. Though this was done to allow for a 
more focused scope through the study, it may be seen as one of the studies 
limitations. At the completion of the students’ medical training they will 
undoubtedly be exposed to more than these four conditions, however they will not 
be tested for knowledge attained or clinical competency in other chronic disease 
conditions through this study design. 
 A further limitation of the study design includes the study population 
selection process. A flaw inherent to the design is that students admitted into the 
physician assistant cohort were those who were unable to enter the medical 
student class. Therefore, the baseline differences between educational abilities 
cannot be definitively stated as equal potentially placing the physician assistant 
cohort at an inherent disadvantage when tasked to be assessed with written and 
clinical examinations. Though, through the long course of the education between 
all students, it is expected that exposure to the non-communicable disease 
curriculum will still elicit differences in scores for the physician assistant students 
such that they display increased competency with chronic disease management. 
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To account for educational biases, students will be best matched by age, gender 
and district in Uganda of which they are from. Further matching by 
socioeconomic status may not be feasible in this setting due to the sensitive nature 
of finances in Uganda. 
 
Summary 
As displayed by the increased prevalence, low patient knowledge and 
improper management of hypertension, diabetes, breast cancer, and prostate 
cancer in Uganda, there is an education and treatment gap in the management of 
non-communicable diseases. Analysis of healthcare initiatives indicates that 
increasing the workforce with less educated healthcare workers may not suffice as 
a solution to the problem. However, a consistent theme throughout this review 
was improved management of chronic conditions when the proper mentoring 
relationship was present. Initiatives such as One Health and the MESH program 
in Rwanda each showed the importance of increasing the number of highly skilled 
individuals in the medical workforce and allowing them to teach less educated 
workers such as CHWs.  
In rural Uganda, there has also been reliance on less educated workers to 
deliver much needed care in chronic disease management, however, they feel 
their training to care for such conditions and their supervision is inadequate. 
Therefore a novel proposal will be the implementation of a workforce trained 
medically with a specific focus on the management of chronic disease. Physician 
assistants have proven to be valuable resources in the control of chronic diseases 
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in the United States and the role has been adapted to both high and low income. 
Notably, when experienced in a specific scope of practice, such as primary care 
and the associated patient conditions, physician assistants have been shown to 
excel in their management at levels not statistically significantly different to 
physicians. 
Further, it is feasible that by training medical professionals together, their 
relationship once they enter the workforce will be more collaborative. They will 
be interconnected from the start of their careers. Numerous benefits have been 
shown in regards to patient outcomes and overall team cohesiveness when 
collaboration amongst professionals is optimal. Improved collaboration and 
communication between all cadres of healthcare workers in Uganda may prove to 
be beneficial for patients living with chronic diseases. Therefore, showing an 
increased likelihood of collaboration and improved self-evaluation of 
interprofessional practice amongst the students being trained throughout this 
study may directly impact patient care.  
 
Clinical and/or public health significance 
 There is a need for greater knowledge and awareness among healthcare 
workers and patients alike regarding chronic disease states. The proposal of 
training a new workforce of physician assistants highly knowledgeable in this 
field may elicit numerous benefits. The first benefits would be in increasing the 
overall numbers of clinicians available to care for patients in Uganda, particularly 
those qualified to care for this specific group of neglected conditions, and training 
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them in a shorter time span in comparison to the physicians. This increase in 
clinicians with expertise in chronic disease management may have a large impact 
on the prevalence of non-communicable diseases currently seen throughout 
Uganda. The impacts on decreasing the burden of non-communicable disease 
through improved management will both be seen quickly after students transition 
into the workforce and will improve over time with the addition of more 
physician assistants.  
 Having clinicians in the workforce with expertise in chronic disease 
management may also allow easier transfer of vital health information from 
provider to patient. Further effects may be seen once physician assistants have 
established themselves into the healthcare structure. Whether in rural or urban 
settings, the reliance upon task shifting in developing nations as means to both 
decentralize and provide easier access to healthcare is evident. Particularly, when 
highly skilled medical professionals train and maintain working collaborative 
relationships with less educated workers, positive impacts can be seen in the 
managements of conditions such as hypertension and diabetes.  
The nature of this study seeks to train future medical professionals, the 
medical and physician assistant students, together as means to begin a working 
relationship of trust and communication that leads to interprofessional 
collaboration. However, these skills need not be exclusively shared between 
physicians and physician assistants. With these skills and advanced medical 
knowledge, both clinicians will be able to work collaboratively with less educated 
	
53 
workers, managing chronic disease care from top to bottom. If this method of 
collaboration persists, healthcare workers such as nurses, clinical officers, and 
community health workers will have a clinician to turn to with questions 
regarding patients’ disease management. Physician assistants and physicians alike 
will also be able to collaborate and provide optimal care to their patients. 
Therefore, garnering positive results from this study may provide an outlet for 
restructuring the Ugandan health system to combat the rise in non-communicable 
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